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(57) Abstract: 

PURPOSE: To extract an output signal with high S/N by 
tilting the rear side of a substrate of a surface 
acoustic wave element to have an angle satisfying a 
specific condition so as to prevent a bulk wave 
reflected in the rear side from being made incident in 
an output electrode or a surface acoustic wave guide 
path formed on the surface of the substrate. 

CONSTITUTION: This element is devised so that a 
condition equipment tan2θ^Ud is satisfied, 
where θ is an angle of at least part of a 2nd side 
1-2 opposite to a 1st face 1-1 of a substrate on which a 
surface acoustic wave is propagated tilted in a 
prescribed direction, (d) is thickness of the substrate 
1 at a position where the thickness is thinnest in the 
region in which an output electrode 4 or a waveguide 
path is formed, and L is length of the region at which 
the output electrode 4 or the waveguide path is formed 
along a prescribed direction from the position. 
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t an20i SWi /d ••• (7) 

tan2 0 2 ^W 2 /& ••• (8) 

C©«fc -5 fc5M4*BB«J*PS::fe^T* m 1 fi^f 2 ©A 

JlW& 2 , 3 £]ftjgftj9t&gtci>©g 1 sxm 2 ©«^£ 

^ft-WlAAfSi:, '£ft&©«Sft»&«12HFft2© 

PM^isiWffl&3n*.-cn&©9&&stttt* 

[0 0 4 6] ±f3©<fc5£mffi4A»e>«*f£Jfc!)tt}bT 

*^«*»2w©^;i/*'«a*£fc, *1©S7-Ifc 
SK^lRltreafi-rSo C©/t;i/*«©rt, ij£J;!3ytt 
©A^lRl©ffl!lT-^ l/fc>W**tt» mm^S 7-2X-2 

9 1 ©flaETsw^nN nxm 1 ©a 7 - 1 © j ^trs 

5. i^*e> j^ST-©iEJSIS Ii fc-TSfc, tan 2 
01 =Ii/d*»e> > Ii =dtan20i t#tf>e>*x 

^Wi T5feS*»5>x dtan29i ^Wi 
^e>±IB (7) S©*ffeWffrft«. HWC, ijftJ:!) 

y«i©iE*ia©fflnf«*bfc-'^^att, mmmi-3 

T- 2 0 2 ©^*T-S*f^ tu SV^ 1 ©a 7 - 1 ©kj£ 
tH*. iiS*»6k^l*-C©raiftl2 I 2 
= dtan2 0 2 . 12 ^W 2 *&±E (8) 5£©£{* 

ttttrttH©RS£i:H:ttv\i b£#o-^ *£ftM6, 

% i §nfiM£nnk£ffi^ s NttT*=3 >#ija->3 >m 



ttWjWttDJfcStffil-TfcSfcbT*, (7) , (8) 

* ©jfeftftatfc-ruiftft *sb 2 fas«©«^©j^c-e 

[0 0 4 7] &4b\ ±IB^4HSf6^JT-tt> Uft*tt©0 
#[*]©««** (ijS) CJBiftfflSHH-fc^ (7) , 

(8) a.%ffim.-tnt£, ***e»rft*:tt«csffi»* 

8ft»tT*Av>. 2o©«**®©Jgi©ffit:*r-rs 

[0 04 8] fiLtBHB bfcJB 1 ~fg 4ftS6#li±, A** 
S©IBIca*««feRW-&*>©T»-3fc;&* N *Bi©fffl£ 
*»©*«»fcR»-4ci:CJ:-3T* 3y#iji-S/a 
>fi^©ffi*»«Sfcffl±S«fc^*IH«jfr?a« % 

r +jiifb, «?afi*^rtfcsar 86/2, vol. j69-c,No.2,p 

pl90~198 j &£-?&3B3*lTV*S. -©£ 

5ftw«^»8fflsai©*^K:*affl*«qii6r*s. « 

T(C**B^©^»|3|StKS©|U)6fif!|S^-r 0 

[ 0 0 4 9 ] h 9 1^ *£«©*i£XEft&R?©ss 5 m 
mm *^-nws*H«BiT s s <, * &. ta 1 0 aea 9 ©m 

[0 0 5 0] BaOAVBIl OCl^Tx ^F92 ltts 1 
2 8° EWEY*y h (Xe«S) Afciffr 

^n^?nstg 2 1 ©jb 1 ©m 2 1 - 1 ±c»j«*nfcJB 
1 svi 2 (DmmxtinM*^* ^24-1, 24 

-2, 2 4-3, — ,■ 2 4-ntt, tH©B2 1-l'± 
©A^«8I2 2X1^2 3©HtSifMz¥fft:E?!J*nfc 

mL<D&&mmw&m&&7fi-to ^^^?>©^it«fistt^ # 
^©ft^iqi^ A^«s*e>s&s^ns#tt*s«[© 

cne»©«SB©roub:y^- (*8ss©fi#ft©it'iC»m 

[0 0 5 1] A*««82 2, 2 32UftB;bttB'2 5£m 
ff, fi, &4£©3Mlttttt**fli^T, 

7 ^- h y V ^7 7 - £ J: 5 y 1 ^ - - > y C J; -3 T ffM 
^115. *MSS2 4- 1, 24-2, 24-3, — , 2 
4-nCUlTtt, mUl&*&m rfftggtl?j * 
^ifS^ 8 2~10 21tPU<^t,ftTis!3, 

»m^&ss-?> h 7 * v tm-m&tii if (Dmm#& 

&3F©**f*:-C4fc« bfe A v/v*«aStffflv> ^>tl5© 
[0 0 5 2] *HSE^J©^? ^3*>^^T, »ES®, BP* 

xtimMtezmmzntimsLz 1 ©^ 1 ©a 2 1 - 1 
izttfa-tzm 2 ©us 2 1 - 2 &> m 1 ©a 2 1 - 1 izm 
bTA*wi*»6afisft«3wtaffitS[©eaKriRi (0 



(7) 
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«a*0i:u n«»2 4-i~2 4-n*«}Ea«*nfc 

3!^2 8©F^ Sgl©Sfr£^2®a3;T-©g*g©JPS 
*«**f*V*USi (1£) £:}3ttS«*£2 l©JP££d, 
l^e>xfHl^IqlCJ&ofe^mA s ^^nfe^2 8 

©us (*3i^Tjtt«jSB©«**ifii©«*c-a-r 

:S;©2?:f*£?St£bTV>£o 
[0 0 5 3] t an2 <9^L/d ••• (9) 
£©J:3fc**3HB«*PS:*^Tx il©A*S®2 
2 CiabMSRutOjl 1 ©OTft A*t5 k, £©* 
«S 2 2 1 ©A^M^CttJfo bfcfg 1 ©SVttftBftfc 
#3B£U #*a»2 4-l~2 4-nff»fcx1ll|©iE;& 

sice**-*. «2©A£«a2 3Ctt&ftjMi8 

jRw©*2©«9*A*r*4:, d©«@2 3fr£>!g2 
© A*«^C«J6 bfcSB 2 ©*&3:ieraKtf*B£ U 
W24-1-24- n*£xtt©Jt#Fpl££aa-r3o 

cn6^>cK#>&«cfiafrrsjB 1 ivi 2 ©gwsai 

SGtttt, 33&B&2 4- 1~2 4-n£AVvC&K2 1© 

ftt*o, y*ftit:earr*«awi«aaR2w©jB3© 

*tt£litt*BS-r«. £©Sf!3©§ilM4S®&fct> ffi* 
««2 5TJ«SUi9CJBft*fu ti«J«BJ&»&JBi;ftV 

SB 2 ©A^jff ^©rj V i-i/ a >{f LXMtiZ 

[0 0 5 4] ±§2©J:-5{CttJ^«fii2 Sjfr&flWffllt) 

*BftH«R2«©yW*tft&«£&, I1CI2 1 
- 1 fcSBDenft'fcfi**-*. cow^tttk £ft 1 © 
$2©ffl2 l-2"?S«*tU StF^l©®2 1-1C 
R3. Z©fc£* l2®ffi2 1-2ttil©S2 1-l 
K*fbT0 ©:£§«£# bTt^ -5 tto. 'W^ttttiBl© 

BosistMbt 2e©^itT?fi*r*n*. --t% 
i£© i u&y w*%<£« % 2 ©®T*s*r^n 

^l©S©m^t:a-r5. lj/Sl*»6mjSl*T©raii 
fclfcTSfc, t an20 = i/d*»6, I-dtan 

2 4 - 1 ~ 2 4 - nlCA* l&l^fttt I ^ L-VfeS* 
dtan2 0£Lfr&±fB (9) 5£;©^#ag*>*i 

SEtetig&ESfcA;*; bftv^. 4Nft^lj£U&i©ffi 
#T-$B£bfc^;i^$«s mj£«fc 9 xfft©!;* 

i&ta^ffiBfcsijira©-^ ig&s&^iiA^b 

[ 0 0 5 5 ] H 1 1 tt> ^i»©M£%1Bli&ii?© « 6 

*an«ft^tiwMBiaBi"c*4. mi 2 ami 1 



RXmi 2C*V^T, 09&V01 0fc|S]-©a5#£{± 

[0056] *mmmi±, Et&&&& 2 5 xtimm 

ft 5) ®J® * n 5 3W££fftt©ett2rfi it 3?f 5 # 14 
(yMtTffjft^riSr) £&-9Ttflttb?^£jft©#^ !B 

4HS60!lJ:il&£. 

[0 0 5 7] **««©*? StitXik IP*, 
xtiwmtt. &mat& ftfcSfc 2 6 ©^ 1 ©® 2 6 - 1 

E*hRrrs»2fflflB2 6-2HU JB 1 ©H 2 6 - 1 C*f 
bT0©A*t?ytt#ffifci&'3T«»bTV*S. 

jiaa*n«:»«2.7©rt % ^i©®i»e>^2©®$T-© 

»K©ff£#gfci3o:itilj£ (ojSO ££I?3*K2 6© 
JS££d^ ojia*»e»y«*|q|C»"3&««2 7©«S* 
Wfc-TSfc, *»K«ffl*?TfUU BIT© (1 0) 5£© 

[0 0 5 8] t an 2 0^W/d ••• (10) 

timm 22,23 tzmmftmmnuxDm 1 Rum 2 ©m 
^fc-en-enA^-r st> cti&©«a*»erfBiiHWB 
2©#tt*atfcMWI3ft*. cft&©3MS3Hira«±.. 
«BW2 4- 1~2 4-nC*V^T*B2ffffl*i8i big 
3©3W±*iS**«***«. *b-r,'c©»3©sitt 
»B*SHi#WB2 5TJ3MrrS£i:t=J:-3T, 1B5SI 
S60!li:|H]«{c:3 >tf 'J > 3 >lfl*fi^OTBi 0 tii^ti 
5. 

[ 0 0 5 9 ] ±13© «t -5 CSS 2 5 *» bM^Zm t) tiS b 

HI$C9ltt£ffitK©fflSfftgiXttC:f3^ 
T> Wabl«iaR2w©^;i/^ito6J^t x il©jS26 

-lfcaawiftcatr*. c©/t^«Bu stR2 6. 

©^ 2 ©B 2 6 - 2 T- 2 0 ©^Jg-T SV^ 1 
OI2 6-1CI5, C1CT\ oj^T-^bfe^^l/^^ 

tt, %&2®-mx'%M2tix, iioiopj^cits. 

ojia*>e>pj**tJ©BiftIfrSi:» tan 2 0=1 
/d>&»£>. I=dtan2et*fte 1 fi5, o^4»e>^ 
^bfcvt^^ ttii||t«RC A* bfcV**frtt I ^WT-^ 
dtan2 0^W4»6±IB (1 0) i£©*ff4s 

^^drJ{[tt^l^«BW:A*bftV^. £&> 5S«SS©o^ 
^©^T-^bfe/VU^Stts p^<tt)*>^e.tCyffi 

©iE*i«t:jiv^(ft«ci!iai-r*©-ff, igffitv ^^asttt 

A*b«:^. Cio^otc, **SSfi?y©5*tt^®^?{c 

j«*nfci*«©(iw*^iaw©«* L«t o *«v^©Tf, 

*HSS^J{i^5^JSfi?iJ{CJtbT> ±ta©HffS?iSJ£^-* 
©C+^**JWME0ftfc-3fc»£C*(, a«©iP^*s 

*na trj? < e> ft v ^ t ^ o b t o « . 

[0 0 6 0] 01 3tt, ±IBJB6*JS«*agK-tfc*« 



(8) 
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[0 0 6 1] *&ttt0|tt, SK2 6©^2©B2 6-2 
^ »l©iB2 6-lC#l/t0' ©^gS^bTl^ 

&©#* gesgjKoi^ii&s. z.(omme' a, m 

©S 2 6 - 1 <Dm®8& 2 4 - 1 ~ 2 4 - n&tfffi^*® 
2 5#BW&n&«*Z\ SK©J*3tf*«>St^tll£ 

(o^) A»e>©yW*[pI©**SWi:-r5i:s SIT© 

(in sc©nwft»ai/Tv^s. 

[0 0 6 2] tan20' |W /d ••• (11) 
^utW fct, «B»a*B9!»6ftfc««2 7©«ftW, 
C©flH*2 74>?>tB±»m«i*'r-©ytt^l6l©g§Si4w, 
Hi#*«i©y*fc&l6J©tI£w' W =W+w 

+w' ilS^tlSo 

[00633 *wk«thu (id &<DaMr*m&r 

«fcak '**Harc*£b&>w*«ttx tti^SS2 5 J: 
5 ytt©IE#f&K:Hfc*ffl©<fi« (qj&J: *) **MJfl©ffi 

a) T*m i ©a 2 6 - 1 csaarr*. -©fe^ 

tI5M;^ScDKi^4 < -T* 6 3tffiM£lRHft©*b& 
fcin*.T, felT©2 0ffl»JRtf»6ft«. 1).*KX1B 

m*«^c3He»ft2Mrr©*i»±"r-B. 2) »ssa 
X'8M$titz'visi?%Lifi, mm&tmtimm2 5 tarn 

©^BK^TSSMSSlB&lCg&Sft, C ©3*14*8 

«#tH* wt-§«£ftT^ 4 x*»^-rs©*w±i- 

So 

c 0 0 6 4 ] b 1 4 i±, ±ia« 6 mmm&mi 

W©»8|QIWftw"r*»fiai2nf*«« 01 4£:fcV^ 
T> 01 2kH— ©^fcttRMDtt^fcttU 
BUBO:**"*-*.. 
[0 0 6 5] *^JE^Jtt> HtoWW*;, «WfcttC2*bT 

/w*«b&*£»;sn**p$ (y«fi©iE*iRj) fcs«*ift 

©«®ISM*&ftTV».5£©*s SI 6 0U£0!! if 

m&T-mmznfcm 3 ©sfttstH&au 4HSB©ftHRi 
(y«i©iE*fii*j;v**fii) cearr3©-c\ *fus 

«|C*V^T*!IS8ias«i:±<BI«C^ m*«fi!2 5^ 

©»2©s©*iflEe*S (1 0) ssfiss-rsiocis: 
n it t- =1 > * y i - -> a >fg^ stwa-r 5 c #t- $ 

©»*#»6n*.- 

[ 0 0 6 6 ] m 1 5 ^qS©3Vtt3ft1B%3R?©jB 9 

mMm*7F-twt&m&mx'&z, isai 6 ami 5 

©*?©*#G-G' C»-3&*WBBlTf**. 01 5 
1 6 Cfc^T, H 92*1*18 1 0 till— fflaWfCtt 

ra-©^*f*u f$&ffl&i&0J3fct*B&T5o 



[0 0 6 7] **|fc0!tts ES«ES«2 9#, 

ft) £?&oT, Sff«fr*©r£*&IKft5CLfe#r>T 
J*£#JP< £SM^-^-#£BJ&2ftT^5^©#, 
»5|OK0!li:aa:*. 

[0 0 6 8] *^S£^J©^iw*VAT, msMm, IP*. 

x*«a& ^^jsassftfeiss 2 9 ©jg 1 ©a 2 9 - 1 
c»firraJ82©Huu 2vMcs«©«»ft*-3&2o 

©M&B2 9-2&V2 9-3A>e>#t$£ftTV>-5. CI 
ne>®l«»2 9-2SV2 9-3li, ilOB29- 

ic#bT*n*ft0i aifsz ©ft**#u"cv^*. 
*«K*«jKdi*nfciw« 2 8 ©«> si 1 ©B*>e>fg 2 © 

iB**©*«©*3jWftt>*^J(llMt (rift) 

1S2 9©JP3£d, rjSl*&x«|©iE*fiC»-3&«« 

2 8©«£ («&B§©*;*) fcLi , rj&A»£>x$4©|| 

*iac»^fc««2 8©«**L2 fc-r*^ *mmm 

©*PCHu BIT© (12)M(13) £©ftft£9l 
J£bTV>5o 
[0 0 6 9] 

tan20i ^Li /d - (1 2) 
t an2 02 ^L2 /d *" (13) 

^©ji-sfcWttaaBagiHHrfc^-c, sis^2©a 
22,23 izmmnmm&oxDm 1 svi 2 ©« 

2 ©9 teata^-patss ft a . c ft & ams&Bmts 

4 - 1 ~ 2 4 - nfeSV^lCK«*|q!t:e*U 
*3©#tt*B«[*«^"r«. bt, Cffl*3©3«t 

So 

[0 0 7 0] ±lB©<tdtw3>7^iJi-i/3>ai*fi^ 
*8H)mu-CV>*J:*, |5ll^t#iSSSAsffM^ftfe«« 
2 8fc*^T, «a&flffl««2w©vW*itoF£U §S 
1©B2 9 - 1 taifi^iSitfiaR-r-So C©/Vi/^^© 

M^B 2 9 - 2 T- 2 0 1 ©^jST-Sit flWSI 1 © 
B2 9- l©s^f:l5, rjS*>e.sjS$T©K«S I 

1 t1--5i:> tan20i =Ii /d^6^ Ii.=dt 
an.2 0i £5R»£ftSo r^^^lfeWfifiO 1 
^«EESt3 b«:V^Wi 1 1 ^Li T•ife-5*e.^ dt 
an 2 0i ^Li *e»±3B (12) sSfflatffjWfcMx 
*. mac, r^=tDx$lS©ft^|qI©«!lT-^bfc^;i/ 
^«tt, M^B 29-3 T- 20 2 OMfRM^tl, S 
IF^1©B2 9- lOtjSCSS. r^A»^t^*T-© 
ggf5i^l2 fc-T5i:> 12 =dtan20 2 » ^2 

2 a>e>±ia (i 3) ^©ife^^ftSo ip*, *mm 

a««BT'Slt^ftTfcti^SSI©MS^i:tt^ 



(9) 
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»si:bt:*)> (i 2), (i 3) ^om^mtctm 

[0 0 7 1] ±ia^9H«S^JT-{±, a*«8IOft 

^iRKDKfi'f* (rjSO CBfiri&fcKttfc* 1 * (1 

2) , (13) sc*»a-i-n«, >f**6-rn&tt«c 
fl*«*iM*'t*>A^. 2o©Af*4®©m©® 

[ 0 0 7 2 ] m 1 7 tt % #&BJ3©§W4S|®&|iS?cDSg 1 
0 JBKM***1N««tiSHT& S. * fc, 12 1 8 ttH 1 
70^?ffli^H-H' £tt?&lgiriBI8r?&$. Ell 
7SVBI1 8£:ftivr N H9awai OfcPfl— eDfiWC 

[00733 *nmm&, es&sk 3 0 a»„ a^sei 

1*2 7©s(f4>^ou^e)SSin-5t: ufe^ti^i 5 
j9<&5^w<-ttcffM3ftT^5j£©#> msn 

[0074] xmasmoxttis^Xs m&mm. ip*> 
Atimm&zimi£.2fttims.3 o©ssi©B3 0 - 1 

C**fa1-5»2©BHU 5^££tt©ffft&«-3fe2o 
©AS&B3 0-3*>&MEft£ftTVt3. d 

*l6O««ffl3 0-2XV3 0-3tt, fgl©B30- 
llZftlsX-Ztl-Ztldi RV62 ©^gfcWbTViSo 

tfSfcfSVVtfejS (UJ*) tZ*5»tSS«3 0©ff££d, 
uj*A»6y»Dll^t:»-3fc««2 7©Ji;*£Wi % 
u^*»6y*fc<0]E*l«at:i&"3fc««2 7<D«*ftW2 
1"3fc> **jfi«©*?-Ctt, WTO (14)M(1 
5) a©*ft*i»SbTV^4. 
[0 0 7 5] 

t an 2 0i ^Wi /d — ( 1 4) 
tan20 2 ^W 2 /d ••• (15) 
£©*3fc»ttSHH*J*?C*^T, SlMi2fflA 
*«8S2 2, 2 3£JK^/B£ttw©mAU£2©fi 

^•wenA^-rs ^> cft&©*»&»&iiii;fttfj(s 

mm& 2 4 - 1 ~ 2 4 - n^m^s-M^m^Bm u 
*3©»eaH«*«4f *. •fit, £©*3©M«fe 

«iS**a*«12 5-e5Wtr*cfct:J:-3^ sS5^ 
flS0!li:|i]«K a^Ui-'/a ^ttl^fS^tflE i> tHS ft 

3. 

[0 0 7 6] ±i3©<fc -5 tin >tf U i-S/ a >tH*fi-*§- 
£HRDWbTV>.5fc£, F0l$£«?[m*%jfi3ftfc*ttt 

2 7c*jv^t, wasftfliisaR2(u©/t;u^«3b»*bs m 
i©B3 0- 1 fcSjt^ipj^eaa-rso co^vi/^*© 



flg^B 3 0 - 2 T: 2 0 1 fflft*T?fi»*ft, SVlg 1 © 
H3 0- ICDvjACBS. uj&fre>vjS£T?©8g$&I 

1 £1-5 2:, tan20i =Ii /d*»6, Ii =dt 
an2 0i i;#&e>ft5o u^^a^Ufe'VI/**** 
#*»tA*b3&Hr^jfef«W:Ii ^Wi -t*&5A»e>, dt 
an2 0i £Wi #£±13 (14) 5$©^{*#ig*»ft 
5„ RHSC, ujSW:?)yltt©ft»fiI©«T«4Ufc^;i' 
* M^B 3 0 - 3 T* 2 0 2 ©ftUWKltSft, S 
V^1©B3 0- l©wj&C^5<, uj&#£wj£g=T-© 
^S8£l2 4:1-5 fc, 12 =dtan2^2 . 1 2 

2 *6±fB (15) 5$©*f*#*Mi5. BP*>> #fSS£ 

flit^T* aA«H©^rft©»fl--c#6£L;fc-'t;i'* 

T-SSo MKT, #HSE0!IT-a:, ffi^mgSOSStflsj-T- 

;&3£lt*n (i 4) , (i 5) a©*«*aifc-r« 

JB 6 *JK«0»^® *«-C T- § 5 fc »«©» 

[0-0 7 7] Jfcfe, ±13181 OftffiOrett, Wft»4^ 
ASftfcttflU 7 ©«#!&©««** (ujSO trfflfflgP 
(14), (15) 5££SSMTft{£, 

a»&rftfcffi«fcBffl»*RtrrfcA^. 20© 

M#4B©Hil©B£*fT5*SJK0i SV02 tt* ra-^ 

[0078] &£.mm bfcsg 1 ~^ 1 0 ftamE*^ 

t, *«©^2©Btt^B. »l©ffiK^UTl«*Ufc 
«> © i: bfctfs SI ©B©tH^«gl* 1tttm8BHmi& 
Zti-ttWtlZim-r&IS 2 ©B©-SB©^SMI4Bi: 

b^ »2©H©ft©as»ttj(ii©iBj:spffcjKiab'r*» 

Av^. d©«to*«figi:-r5t^ JBl^JBl OUSE^Ji 
*)*)£«©»;* £i$<-r£;ii:#T*^ S«©« 

£^-ta«#&<<^<, *?*a«S'^5 i A©jHEartK: 

mt)oiti,©4,©#t:3&5. 

[0 0 7 9] ft*, H 1 ~0 1 8 KtEmtStit^iim 

1*1-5 t»©ta:ftv>. 

[0 0 8 0] 019^ tt±KWUfcJ:^a:»tt3aBtS 
1-^Dvy^0Tfe5. 019{3*V^T> ff912 5ttSS 

7Ajs«bT, 7>ri-i 26 Aoasflrr*, »«*ft 

fcff^lis gfWHl 2 4©T>^:M 2 OTSft^ft, 
1 0 1 ttnttjRXtMBlB 1 0 2 tCA^^ftSo 
JQWRffiAlBlSl 0 2-e»ttaiB*3>3i«;wt©Aa« 

«a»c-&-3««aRiciaji*ftfc 1 1 0 3 si 

-01 8twbfc«k-5ft*«iill©5llttaiiI«8R ; f4»6J5K 
S3^;n 0 4{CA^^ft5o iiT, IFOT1 
0 3tt, n >7}f;i/M©— *©A*®rtS«8i> mXiimi 



(10) 
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[0 08 1] *M8tt£!BBk 1 0 5 ifiZtiStiZ 
tlZ&mmi 0 6 it, #tt*B«3>#;WU 0 4© 

-5. ^bT> 3^;WU 0 4T?tt, 5feCKWl/fcJ:5 
C I Ffi^f 1 0 3 fc#BH«9 1 0 6 fc03 a— S/ 

a->3>lf) 1 0 9#ttS#£ft3o 

[0082] o 9tt> isjjwias&i o sc 

A£;*n*. nmOKSl 0 8fli, 3WSfe*iB«:i 
ni 0 4©W*«#1 0 9«fc QTOf^l 1 l*iVl 
1 2 *W6JiT*n-tix#IRB^B*feigBl 0 5*J:W 

aa&idassi o 7CA*sft5. #RH9?«£@tt 1 6 

5-Tftt, PMS^l 1 l^ffl^T#fiB«^l 0 6^® 
*>^*MbTtfMr*-*. SaSttElttl 0 7 "CO: 
PfflH«* 1 1 2 Sffivvt I F«9 1 0 3 h7A 
J£«c*ti^mi©m^K:M1-o c©flret*{KII[3ft l l 0 
£TflHK»*ES«3ttTtftfj3ft«. 02OCi£&# 
EES 1 0 7 OlWWtwt. 0 2 0 CfcOTs 1 2 1 tt 
ff«84S, 1 2 3tt^^|-C-fe5c 2 1 

Ctt, PWB0»l.O8*6ffl**n*lfll»Hl^l 1 2# 
A*J#fts znmM^l 1 2CJ:-3T*'f ^>^£I3 

ss^nfc??^ 1 2 2 ^ai^^nso i 2 3 ctt 1 

F»*l 0 3 4:^1 2 2a*A***U IFfS^-10 3 
fcW^l 2 2i:<0«MS*»«a**n*. CfflB$, IF 

103 tnm 2 2 fc©*-r 5 yw-s^T^n 

tt\ I FM^ 10 3 li*^.* h 7 Aifiit*it*«©«^ 

[0 083] S/Sfi^- 1 0 1 <Dfflttft#3*tt«lBtt 
3>#;w* 1 0 4©X*««dRC^'3TV^*»^Ctt, 
jattft&AlilB 1 0 2 (i^ST* ?), a««-9- 101* 

M10 4(:Ai3ltfi^ *fcHl 9TfttK?B**3*»!) 

MM^^T>^^-1 2 OCTSWUTV^/^ 

[0084] H 2 1 tfc, 019 CWieS/^y AtC:fct*S 

f (t) exp (j 9) s (r-t) 
-t) dt- (16) 

1 0 4©ffi;b 1 0 9 ££&]%&&[§»& 1 1 5 
fcfc J: OfcR-J- 5. 

[0091] 023 tt, 01 goaa^T-ACiiits 

§«88 12 4(013 ©fcJgWftjjVi-^D v * 0T*& 3. 
H2 3C;ftVvr, lH2-2i:H--©a*rK:ttH-©W** 



Sfi^i 1 2 4 ©se 1 (DMWM^-tzru vtwntb^o 

02 1 CfcHT, 0 1 9 fcH— fflffltfCttH-OlW* 
[0 0 8 5] *«tt, msmeiUHIl 1 3*»»»&fu 

1 fotio 3tfiB]«8jstieiiBi 1 3tt»x**n-rv^ 
s. *fc, (amass 1 0 8*e>tti^$n-5isiMSfs^i 1 
2ttiRj«3i&t;e[His&i 1 snAasfu mmmm®i 1 

34»€>m**n*lRl»®*l 1 4#j@*i£«ClHlS&l 07C 

A^j^tiTv>s. cn&©jarciai 9©0ifc»fcs. n 

[0 0 8 6] *aWS«C*^T*iai 9©«i:H«©ffc 

fflssm^eii***, ££4mw?u:nKi[Bi»i 0 8 

CT*S*&HJ«!«!tr>fc«C, 1 313 

*&Mc«ttA<Ri»i*Bi?K Pi^iteesffo©^, pi 

[0 0 8 7] 02 2ii, 01 gCilfti/^AJCiitta 
§lS*il 2 4CD^2©|0g^t^D'^0ffe5. 

02 2 C*V^T, 019 fcH— ©WttfcttH— ©«F** 

[0 0 8 8] *0>J-etts SMMrafifcaVtfW 104* 
&©a**»«dllBl 1 5CA*U ttfiiBl 1 5© 

lis mmmim® j pmM.ffiimm, &&®.mi®®&& 

tK «*©*«#*&: £fc J: »>ffiv^W- a 

[0 0 8 9] 4\ stmm^ 1 0 1 ^ffiffisn, mssrx 

3*tt*B«3 >#;wt 1 0 4*?.©ai* 1 0 9 Ctt, * 
ne»©^il«^A s MB^Jl^nTV^$<, 3*ttSH^3 
>#JWt 1 0 4©^^B©*^ dtf, Sffff^- 10 1© 
x-^ 1 Es» h^fet)©^HT, PH£ftS«aKft«v2: 

(t) exp (j 0) jwaesfu c©«^*a««^ 

1 0 1 i:bt§«bfei:-rs. 
[0 0 9 0] C©K, (t) 1 0 6£PM4SI 

B^^ 1 1 0 4 IzXtltZ *©HJ* 1 0 9 tt 

dt = exp(j0) f(t)g(r 

[0 0 9 2] *«T?tt % WWHISl 0 8 4«R«"6*u » 

tt*E?S=» 1 0 4 ©tH* 1 0 9 #|BJ«B[e]g& 1 0 

8C^,A*$nTV^?,„ 1 0 8 ti> h MR 

m^i 1 iifimi]£tix&mm^&£.®mi o jsca* 
[0093] «ifflj«c:*v^T*^ 02 2<Dmtmm<D 
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law, wmKi o 8&e>mti2ixzmmm^i 1 ic 

ctoT#^«^^(HlS&l 0 5£«9Wl/t^*©T, PI 

[0094] *&mz, &±mnLtzmmm<D{&izi>ffi 

[00 9 5] ±13* 1 ~t& 3 £Sfiff|lC*f*«* 

ff*A;fr«£2, 3S*"7;i4W 

[0 0 9 6] S&C, JWMUfc^T* Stgli-^^K 

[00 9 7] ±E» 1 s m 2 «S«Ttt» 

fiitTia^g^ ft*9W£*lB«fc*©* £titt7«a£«^ 
TOStf, 8l^«BfcKlitfj««i:©llllK:jfc->a» 

[0 0 9 8] *fc, ±B«5~JB1 OSttififSC^T, 
ffl*MttMS*H««*^tf«©» L fefllfig 

ftstbfc* 1 , «»sicMu 2o©m*«es3!)> 

[00 9 9] 

[»W©»*] fiLhBMI b fc <fc o C*ftH©3W£&B!tt 

imau aHs©an*aaa«3ve*#n«JBi©iBii»iRi 

TZm 2 ©B©'J>& < i- « 'HBfeftUE 0 ^W^Erfi K:« 
©rts £K©J?$^6*l^^C£tf«IE£®J¥S&' 

ds ^©jiiua*6BrjfeEriqie:»-3&ai*«a*fctt*« 

IS*««^*nfc«a©«*ftL4:Ufefc*t:, SftffSCt 
an2 0£L/d£?8£-f.5«fc5£1?ffi£Lfc©-t% &£ 
©3£ 2 BfCS«*nfc-'^^«* i m*«a* fefcfc#&B& 
CAIW«©*B6ltU M^SNJtT?tftfJ«^*8l»>m 

[ia]ii©n«ftRi»] 

[02] 01©IfO^A-A' tT&ofeBSBJfSET- 

[0 3 ] ^i!g©9IH£*liittX?©ffi 2 HSE0!l£^lttgl 

[04] 03©3f??©iSa#B-B' JC»-3fclfflWlHH-e 

[El 5 ] #$SBJ3©5fft j|B$SSS? ©Ml 3 $JKffl«i|*-riR 
l«B|aBIT*ft. 



[06] H5©3R?©tt»C-C' Jc^feBS»fa0T- 

[07] ;&Bffi©3*tt&iBttft?©« 4 msmtm-tm 

BS^0T-*5o 

[0 8] H7ffl*?©«»D-D* {ct&^fcn&»fffl0-e 

[0 9 ] *%«©9iitt&iB&jK?©£ 5 mmmz^-r®. 

[010] 090^?0^E-E' Cf&ofcB&B?rri0 

[0ii] *»?i!©3WSfeaiH«aR?©*6iaK«**-r 

*K$R!iBr?«5. 
[012] 01 lCSR^kaB^F-F' CfS-afcHWriB 

[013] *fS9i©9N£3tia8SR?©fB79aEM«9-r 

[014] *»9i©9PttaiatftsR?©!ii8iiKM«9-r 
[015] **i§©5»ftaa«^?©^9^s^j^^-r 

[016] 01 l©*?©lRfl-G-G* K&^fcB&IBrB 
0T*fe-5o 

[017] ;^91©*tt&iatt*?©# 1 0|©S^J^?s 
■T«liilS^«0T-fe5o 

[01 8] 01 1©*?©«»H-H* Cf&^fcB&BrB 

0- t*3o 

[019] *«W©9|HS»lB«SR?*ffl^fc»«5'*y 

a©— m*7F-?7v y^m-etbZo 
[0 2 o ] 0 1 9camtmm^9kt¥tmmi^mry 

Dy*0T?fc3. 

[0 2 1 ] 0 1 9 ©SMWUDXJBWfe^-r^n * *0"C 
[022] 019 ©«B*|©ieK0|*j5%-r v * 0T* 

[0 2 3 ] 0 1 9 <D&{mk<Dmm*m?7v » * mx- 
[024] ^©^ttaas^?©^ i o«*wtwi 

£H10T&£. 

[02 5] d&K©9Httil1BttSR?©«2©M«9t1RI« 
^0T-S3. 

[ft^©I&BJ3] 
1 E^ttStS 

1 - 1 ms.com i ©a 

1- 2 S|g©^2©® 

2 sg i © xtsmm 

3 Sg2©A*J«® 

4 u^mi 




[013] [014] [018] 
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[02 3] 
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